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ABSTRACT 


Two new species of Clausidiidae, each belonging to the genera Clausidium Kossmann, 1875 and Hippomolgus G. 
O. Sars, 1917, are described from Korea. Clausidium maximus n. sp. is an associate of a burrowing decapod of the 


genus Callianassa living on the Korean coast of the Yellow Sea and has, as diagnostic characters, two inner setae 


on the second endopodal segment of legs 2-4, nine elements on the third exopodal segment of leg 4, an inner seta 
on the second exopodal segment of male leg 1, and a relatively large body size, exceeding 2.0 mm in the female. 
Hippomolgus limiticus n. sp. was found in the bottom sediments in the East China Sea. It is similar to H. furcifer G. O. 
Sars, but distinghuishable from the latter species by having shorter caudal rami, 4-segmented female maxilliped, and 


inner coxal spine (instead of seta) on legs 2 and 3. This is the first record on the genera Clausidium and Hippomolgus 


in the West Pacific. 


Keywords: Clausidium maximus n. sp., Hippomolgus limiticus n. sp., Korea 


INTRODUCTION 


Copepods of the family Clausidiidae are external associates 
of various marine invertebrates. Their hosts include sponges, 
cnidarians, molluscs, polychaetes, crustaceans, vestimenti- 
ferans, and echiurans (Boxshall and Halsey, 2004). Some 
of them live in burrows of invertebrates. Copepods of the 
genus Clausidium Kossmann, 1875 are external associates 
of burrowing decapods of the families Callianassidae Dana, 
1852 and Upogebiidae Borradaile, 1903 (Kihara and Rocha, 
2013). Characteristically, their endopods of legs 1-4 are 
modified with suckers. On the other hand, copepods of the 
genus Hippomolgus G. O. Sars, 1917 are still uncertain for 
their host taxon. Humes and Ho (1967) found Hippomolgus 
latipes and H. cognatus, both as new species, from washings 
of the organ-pipe coral Tubipora musica Linnaeus, 1758 in 
Madagascar, but they remarked that whether they lived in a 
close association with 7. musica or occurred only sporadical- 
ly in the coral colony was difficult to determine. 

Copepods of the genera Clausidium and Hippomolgus 
have not been recorded in the West Pacific, although 11 spe 


cies of the former genus and three species of the latter have 
been described in the world. In the present paper we describe 
two new species: one belonging to Clausidium associated 
with a decapod crustacean Callianassa sp. in the Yellow Sea 
and the other belonging to Hippomolgus collected from bot- 
tom sediments in the East China Sea. 


MATERIALS AND METHODS 


Specimens of the new speices of Clausidium were collected 
from external washings of a single individual of Callianassa 
sp. lived in intertidal sands, while a single specimen of the 
new species of Hippomolgus was found in bottom sediments 
dredged with a core sampler (10 cm diameter) in the depth of 
48 m. Collected copepod samples were fixed in 80% ethanol 
immediately after collection. Prior to microscopic observa- 
tion and dissection, copepod specimens were immersed in 
lactic acid for more than 10 min. Mountings were done fol- 
lowing the reversed slide method (Humes and Gooding, 
1964). All illustrations were drawn with the aid of a drawing 
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tube mounted on an Olympus BH microscope (Tokyo, Japan). 
The intact type specimens have been deposited in the Na- 
tional Institute of Biological Resources (NIBR), Incheon, 
Korea. In the species descriptions body length was measured 
from the anterior apex of the cephalothorax to the posterior 
margin of the caudal rami, excluding caudal setae. In the for- 
mula for the armature of antenna and legs 1-4, Roman nu- 
merals indicate spines and Arabic numerals represent setae. 


SYSTEMATIC ACCOUNTS 


Order Poecilostomatoida Burmeister, 1835 
Family Clausidiidae Embleton, 1901 
Genus Clausidium Kossmann, 1875 


Clausidium maximus n. sp. (Figs. 1-4) 


Material examined. 10 22,13 7d" (including 8 pairs in 
amplexus) from washings of Callianassa sp. (1 individual 
with abdomen cut off), in intertidal sands, at Yooboo Island 
(36°00'47"N, 126?59'04"E) on the Korean coast of the Yel- 
low Sea, 20 May 2014, collected by Hwang H. Holotype ( 9. , 
NIBRIV0000362222), allotype (o? , NIBRIV0000362223), 
and paratypes (5 22,6 Mo, NIBRIV0000362224) have 
been deposited in the NIBR, Incheon, Korea. Other paratypes 
are retained in the collection of Kim I-H. 

Female. Body (Fig. 1A) with flattened prosome and relative- 
ly small urosome. Length of dissected and figured specimen 
2.35 mm. Prosome 1,692 x 1,238 um, consisting of cephalo- 
thorax and 3 metasomites. Cephalothorax hemi-circular, 
712 x 1,223 um, much wider than long. Second pedigerous 
somite (first metasomite) widest among somites, with pointed 
posterolateral corners. Second and third pedigerous somites 
with fine setules on lateral margins. Third pedigerous somite 
slightly longer than preceding somite, with rounded postero- 
lateral corners. Fourth pedigerous somite (third metasomite) 
consisting of broader anterior 1/3 and narrower posterior 2/3, 
the latter forming large posterior protuberance of somite, 
with fine setules along lateral and posterior margins. Uro- 
some ambiguously 3-segmented, shorter than prosome, con- 
sisting of fifth pedigerous somite, genito-abdomen, and anal 
somite. Fifth pedigerous somite 431 uum wide and incom- 
pletely defined from next somite. Genito-abdomen (Fig. 1B) 
slightly tapering posteriorly, 465 x 338 um, with transparent 
membrane near middle of lateral margins and 1 small pos- 
terodorsal flap bearing paired ribbon-like dorsal elements 
(Fig. 1C); genital apertures positioned dorsal proximal region 
(Fig. 1B). Anal somite (Fig. 1C) complicated, with 4 pairs 
of posterior processes (2 broad, 1 pointed, and 1 digitiform); 
dorsal surface with numerous minute spinules in middle; 
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anal region uncertain. Caudal ramus (Fig. 1C) narrow, 178 
X37 um (length : width ratio 4.81 : 1), directed straightly 
backwards, with 6 setae; all of setae naked; outer lateral seta 
(seta II) located at 7796 region of ramus length. Egg sac (Fig. 
1D) 1.077 X 315 um, slightly tapering distally, and slightly 
curved near proximal third. 

Rostrum absent. Antennule (Fig. 1E) elongate, 775 um 
long, slender, and 7-segmented; armature formula 5, 15, 7, 
4, 5, 3, and 8; all of setae naked and thin; terminal segment 
longer than each of its 3 proximal segments. Antenna (Fig. 
1F) 4-segmented, consisting of basis and 3-segmented endo- 
pod. Basis with 1 seta distally and setules on inner margin; 
first endopodal segment with 1 inner seta at halfway of seg- 
ment length; second and third endopodal segments similar in 
length, each wider than long and armed with 4 and 7 setae, 
respectively; inner margin of second endopodal segment 
produced. 

Labrum (Fig. 2A) much wider than long, with spinules on 
posterior margin and setules on lateral margins. Mandible 
(Fig. 2B) armed distally with 2 massive, denticulate or spi- 
nulose elements and 1 small, spiniform seta. Paragnath (Fig. 
1G) represented by spinulose lobe. Maxillule (Figs. 1, 2C) 
distally bilobed and armed with 8 setae (1 proximal, 4 on one 
lobe, and 3 on the other lobe) and several setules proximally. 
Maxilla (Fig. 2D) 2-segmented (syncoxa + allobasis); syn- 
coxa with 3 inner distal setae (one of them inserted on proxi- 
mal region of larger seta); allobasis terminated by large, spi- 
niform process, with 2 spinulose setae, and 1 large, crenulate 
spine. Maxilliped (Fig. 2E) 4-segmented; first segment with 
2 inner setae; second segment with produced inner margin 
and 2 setae at apical region of inner margin; small third seg- 
ment with 1 distal seta; terminal segment also small and 
armed with 1 spiniform process (similar to nearby spines but 
lacking basal articulation), 2 spinulose spines, and 2 naked 
setae. 

Legs 1-4 with 3-segmented exopod and endopod. Leg 1 
(Fig. 2F) strongly modified. Coxa unarmed, but with spinules 
on outer distal region. Basis with 1 thin seta and several 
setules on outer margin, and with 1 large, sword-like element 
inner distally, the latter 192 yum long, 32 yum in greatest width, 
acutely pointed distally, with wavy transverse striations on 
ventral surface. Exopod 3-segmented, but incompletely seg- 
mented between first and second segments, with oblique 
rows of granules on outer ventral side (1 row each on first 
and second segment, and 3 rows on third segment); armature 
formula of exopod I-0, 1-0; 3, 2, 2; outer and distal setae on 
third exopodal segment spiniform. Endopod distinctly taper- 
ing; first segment with 1 large spiniform ventral process dis- 
tally and 1 small inner seta. Second segment unarmed. Third 
segment with 2 sucking discs (1 proximal and 1 smaller dis- 
tal ones) on inner side and 1 small distal seta (Fig. 2G); dis- 
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Fig. 1. Clausidium maximus n. sp., female. A, Habitus, dorsal; B, Urosome, excluding fifth pedigerous somite, dorsal; C, Distal part 
of abdomen, dorsal; D, Egg sac; E, Antennule; F, Antenna; G, Paragnath. Scale bars: A-0.5 mm, B, E-0.1 mm, C, D, F, G=0.05 mm. 
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Fig. 2. Clausidium maximus n. sp., female. A, Labrum; B, Mandible; C, Maxillule; D, Maxilla; E, Maxilliped; F, Leg 1; G, Distal part 
of leg 1 endopod; dorsal; H, Leg 2. Scale bars: A-F, H- 0.05 mm, G=0.02 mm. 
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tal sucking disc accompanied by bifurcate element (Fig. 2G). 

Leg 2 (Fig. 2H) and leg 3 with identical armature formula: 
coxa 0-1; basis 1-0; exopod I-0, I-1; III, I, 4; endopod 0-1; 
0-2; I, II, 3. Inner coxal seta of these legs with spinule-like 
setules. Basis with spinules on outer margin and setules on 
inner margin. Endopod with 3 small sucking discs on outer 
margin: 1 distally on first segment and 2 (proximal and dis- 
tal) on third segment. Distal spines on third endopodal seg- 
ment of second leg 57 um (outer spine) and 193 um long 
(inner spine). 

Leg 4 (Fig. 3A) similar to leg 2 or leg 3, except for the fol- 
lowings: inner seta on coxa weakly pinnate; third exopodal 
segment armed with 4 spines and 5 setae (armature formula 
III, I, 5); third endopodal segment of endopod armed with 3 
spines and 2 setae (armature formula I, II, 2). 

Leg 5 (Fig. 3B) 2-segmented, consisting of protopod and 

exopod. Protopod with 1 distal seta. Exopod slightly tapering 
distally; 365 X 112 um (length : width ratio 3.26: 1), armed 
with 4 setae (3 of them stiff); longest distalmost seta 350 um 
long, slightly shorter than exopod; all of setae on leg 5 naked. 
Leg 6 (Fig. 3C) represented by 2 setae (one of them minute) 
in genital aperture. 
Male. Body (Fig. 3D) different in form from that of female. 
Length 1.39 mm in dissected specimen. Prosome 870 x 670 
um and segmented as in female. Second and third pediger- 
ous somites with pointed posterolateral corners. Fourth pedi- 
gerous somite with concave posterior margin, with posterior 
protuberance. Urosome (Fig. 3E) 6-segmented; all somites 
wider than long. Fifth pedigerous somite 255 um wide. Geni- 
tal somite 105 x 175 um; genital opercula located ventrolat- 
erally. First to third abdominal somites 87 X 129, 63 x 109, 
and 50x 110 um, respectively. Anal somite distinctly defined 
from caudal rami on ventral surface but obscurely defined 
from caudal rami on dorsal surface (Fig. 3F). Anal region 
uncertain. Caudal ramus 149 x 40 um (ratio 3.73 : 1, measured 
ventrally) and evenly tapering. 

Rostrum absent as in female. Antennule same as that of 
female. Antenna (Fig. 3G) similar to that of female, except 
for the followings: first endopodal segment with 1 blade-like 
ridge at proximal region and seta on this segment thicker 
than that of female; second endopodal segment with 3 setae 
and 1 bluntly tipped spine (indicated by arrow in Fig. 3G). 

Labrum (Fig. 4A) more expanded posteriorly than that of 
female, with round lateral protrusion and small, digitiform 
ventrolateral process. Mandible and maxillule as in female. 
Maxilla (Fig. 4B) with row of large setules on ventral surface 
of syncoxa. Maxilliped (Fig. 4C, D) probably 3-segmented; 
first segment with 2 small distal setae; second segment dis- 
tally complicated, with 2 setae, 1 bifurcate processes, 1 large, 
curved and spatulate process, and 2 digitiform processes 
(Fig. 4D); third segment armed with 2 claws, smaller one 
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of them with 1 small spine proximally, and larger one with 
dentiform subsidiary process subdistally. 

Leg 1 (Fig. 4E) with stiff, spiniform seta and large spinules 
on inner distal region of basis. Leg 2 (Fig. 4F) with only 1 
inner seta on second endopodal segment; inner seta on coxa 
large, proximally plumose and distally spinulose. Legs 3-5 
as in female. Leg 6 represented by 1 seta tipped distally on 
genital operculum (Fig. 3E). 

Etymology. The specific name maximus ( "largest" in Latin) 
refers to the largest body length of the new species within 
the genus Clausidium. 

Remarks. While describing Clausidium tenax Humes, 1949, 
Humes (1949) re-examined specimens of five other species 
of the genus known until that time. Humes (1949, 1957) rec- 
ognized the setation of legs 2-4, the shape and dimension of 
the exopod of leg 5, and the inner spine on the basis of leg 
1 as diagnostic characters utilizable to distinguish species in 
the genus. At present, this genus contains 11 valid species 
(Kihara and Rocha, 2013), including C. rodriguesi Kihara 
and Rocha, 2013 which is the most recently described spe- 
cies from Brazilian coast. 

Of those 11 known species of Clausidium, six may be ex- 
cluded from a comparison with the new species, because 
at least one of female legs 2-4 has only a single inner seta 
on the second endopodal segment. Remaining five species 
and C. maximus n. sp. have in common two inner setae on 
the second endopodal segment of all legs 2-4 in the female. 
These five species are C. apodiformis (Philippi, 1839), C. 
chelatum Pillai, 1959, C. searsi Wilson, 1937, C. senegalense 
Humes, 1957, and C. travancorense Pillai, 1959. Of these 
five species, only C. travancorense shares with the new spe- 
cies the same armature condition on the third exopodal seg- 
ment of leg 4 (four spines and five setae), because other four 
species have seven (in C. searsi) or eight elements (in C. 
apodiformis, C. chelatum, and C. senegalense) on the same 
segment of leg 4. 

Clausidium travancorense was found as an associate of 
Callianassa maxima A. Milne-Edwards (now Neocallichirus 
maxima) in India. Clausidium maximus n. sp. differs from 
C. travancorense, because the latter Indian species has the 
following features: (1) the fourth pedigerous somite almost 
triangular, evenly tapering in dorsal view (vs. proximally 
broad and distally narrowed in C. maximus n. sp.); (2) the 
maxilla with bifurcate distal process (“bifid spine” according 
to Pillai, 1959) on the allobasis (vs. distal process simple 
in C. maximus n. sp.); (3) the second exopodal segment of 
leg 1 of the male with an inner seta (vs. this seta absent in 
C. maximus n. sp.); (4) the basis of leg 1 of the male lacks 
spinules near basis of inner spine (vs. spinules present in C. 
maximus n. sp.). 

The hitherto known greatest body length in the genus Clau- 
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Fig. 3. Clausidium maximus n. sp. Female: A, Leg 4; B, Leg 5; C, Left genital aperture. Male: D, Habitus, dorsal; E, Urosome, ven- 


tral; F, Distal part of urosome 
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dorsal; G, Antenna (bluntly tipped spine arrowed); H, Leg 5 exopod. Scale bars: A, B, E 
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0.05 mm, D=0.2 mm. 
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Fig. 4. Clausidium maximus n. sp., male. A, Labrum; B, Maxilla; C, Maxilliped: D, Distal part of maxilliped: E, Leg 1; F, Leg 2. Scale 
bars=0.05 mm. 
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sidium was recorded in C. travancorense, Where the female is 
1.76 mm and the male is 0.95 mm (Pillai, 1959). Therefore, 
the body length of C. maximus n. sp., 2.35 mm in the female 
and 1.39 mm in the male, is the new record of the greatest 
body length. 


Genus Hippomolgus G. O. Sars, 1917 
Hippomolgus limiticus n. sp. (Figs. 5, 6) 


Material examined. One ? (holotype) from the muddy bot- 
tom sediments in the depth of 48 m, in the East China Sea 
(approximately 32?00'N, 125?00'E), 2 Jun 2015, collected 
by Lee J. Holotype ? (NIBRIV0000362225, dissected and 
mounted on a glass slide) has been deposited in the NIBR, 
Incheon, Korea. 

Female. Body (Fig. 5A) narrow, 1.26 mm long, with rather 
thick exoskeleton. Prosome 4-segmented, fusiform, and 650 
um long. Cephalothorax 342 x 385 yum, with rostral region 
slightly produced anteriorly. Second and third pedigerous 
somites with broad membranous rim along posterodorsal 
margin. Urosome (Fig. 5B) 5-segmented, gradually tapering. 
Fifth pedigerous somite 91 x 255 um, distinctly wider than 
posterior somites, with lobately projected posterolateral cor- 
ners dorsally. Genital double-somite 168 X 175 um, consisting 
of broader anterior 3/5 and narrower posterior 2/5 (136 um 
wide in this region); broader anterior part with stout spine at 
posterolateral corners; genital aperture positioned dorsally 
at posterior region of broader anterior part of double-somite. 
Three abdominal somites 68 x 125, 50 x 109, and 100 x 91 
um, respectively. Anal somite longer than wide, with large 
anal region. First to fourth urosomal somites with crenate 
membranous rim along their posterodorsal margins. Caudal 
rami (Fig. 5B, C) slightly divergent, about 1.6 times as long 
as anal somite, 164 x 33 um (length : width ratio 4.97: 1), 
weakly tapering distally, and armed with 7 seta; seta I (proxi- 
mal seta) shortest among 7 setae but distinct; seta II located 
on dorsal surface of ramus at 54% region of ramus length; 
seta V longest, 418 um long; seta IV second longest, 218 um 
long; all of 7 setae naked. 

Rostrum (Fig. 5D) evenly tapering, longer than wide, with 
blunt posterior apex. Antennule (Fig. 5E) stout, 159 um long, 
less than half as long as cephalothorax, and 6-segmented. 
Armature formula: 3 + spine, 15, 9, 4+aesthetasc, 2 + aes- 
thetasc, and 7 + aesthetasc. All of setae naked. Aesthetascs 
on distal segments large, tapering, and basally narrowed. 
First segment with robust process posterodistally; spine on 
this segment located anterodistally, with fine spinules along 
anterior margin. Antenna (Fig. SF) 4-segmented (basis + 3- 
segmented endopod). Basis the longest, armed with 1 distal 
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seta and several patches of long setules. First endopodal seg- 
ment with 1 seta and 1 patch of spinules subdistally and 1 
patch of minute spinules subproximally; second endopodal 
segment with 1 short spinulose spine and 3 setae at inner dis- 
tal corner, spinules on inner margin and several long setules 
on outer margin; terminal segment longer than wide and 
armed with 7 setae (4 of them distinctly longer than other 3) 
and several outer setules. All of setae on segments naked. 

Labrum (Fig. 5G) nearly rectangular, broader than long, 
ornamented with spinules at distolateral corners and on mid- 
dle of distal margin. Labium (Fig. 5H) ornamented with spi- 
nules along anterior side. Mandible (Fig. 6A) distally armed 
with 2 thick, spinulose spines and 2 setae; ventral one of 2 
spines distinctly larger than dorsal one; setae longer than 
spines, with minute spinules. Paragnath (Fig. 5H) lobate, 
smooth, and weakly bilobed distally. Maxillule (Fig. 6B) bi- 
lobed distally and armed with 7 thick setae (2 on narrower 
lobe and 5 on broader lobe). Maxilla (Fig. 6C) consisting of 
syncoxa and allobasis. Syncoxa unarmed, without ornamen- 
tation. Allobasis with 1 distal and 1 subdistal robust process- 
es and 1 seta; distal process evenly tapering, with longitudi- 
nal row of spinules; subdistal process spiniform, not articu- 
lated at base, with spinules all over the surface. Maxilliped 
(Fig. 6D) 4-segmented; first segment with 1 distal seta; sec- 
ond segment with 2 subdistal setae of unequal lengths; third 
segment short and unarmed; terminal segment slender and 
tapering, with 1 seta and 1 spiniform process near middle 
and several spinules at distal region. 

Legs 1-4 with 3-segmented exopod and endopod. Outer 
margin of these legs ornamented with spinules or setules. 
Intercoxal plate of legs 1-3 with long setules on both sides 
of posterior margin; that of leg 4 with thick setules. Posterior 
margin of basis ornamented with thick setules between rami. 
Inner margin of basis naked in leg 1, but with setules in legs 
2-4. Outer margin of first exopodal segment of legs 1-4 
spiniferous. Outer margin of endopodal segments setulose, 
except for spinulose in second endopodal segment of leg 1 
and naked in third endopodal segment of leg 4. Inner spine 
on basis of leg 1 36 um long, smooth, extending slightly 
beyond distal margin of first endopodal segment and accom- 
panied by several setules near its base. Two inner spines 
on third endopodal segment of leg 1 setulose. Inner seta on 
coxa of leg 4 stiff and naked. Armature formula of legs 1-4 
as follows: 


Coxa Basis Exopod Endopod 


Leg 1: 0-1 IT L06;LrLILIA4 0-1: 0-1: V,1 
Legs2 & 3: 0-I 1-0 IT-0; I-1; IM, 1,5 0-1;0-2; IV,2 
Leg 4: 0-1 1-0 LF0;LFHILI,5 0-1: 0-2; IV, 1 


Leg 5 (Fig. 5B) represented by 1 dorsolateral seta on fifth 
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Fig. 5. Hippomolgus limiticus n. sp., female. A, Habitus, dorsal; B, Urosome, 
Antennule; F, Antenna; G, Labrum; H, Labium and paragnaths. Scale bars: A, 
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Fig. 6. Hippomolgus limiticus n. sp., female. A, Mandible; B, Maxillule; C, Maxilla; D, Maxiliped; 
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5 exopod, ventral. Scale bars: A-D 
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pedigerous somite and 1-segmented exopod; exopod (Fig. 
6H) 99 x 37 um (length : width ratio 2.68 : 1), armed with 3 
spines and 1 seta, and with pointed mediodistal corner and 
ridge-like longitudinal elevation on dorsal surface; lengths of 
armature elements: 24, 28, and 35 um for spines from outer 
to distal, respectively, and 80 um for seta. Leg 6 represented 
by 1 small seta in genital aperture (Fig. 5B). 

Male. Unknown. 

Etymology. The specific name limiticus is derived from the 
Latin words limus ( — mud) and -ticus ( — belonging to), al- 
luding to the finding of the new species on the muddy bot- 
tom of the sea. 

Remarks. Three species of the genus Hippomolgus have 
been known until now: H. furcifer G. O. Sars, 1917 from 
muddy bottom of Norwegian waters and H. latipes Humes 
and Ho, 1967 and H. cognatus Humes and Ho, 1967 from 
an alcyonacean coral in Madagascar. 

Hippomolgus limiticus n. sp. is more similar to H. furcifer 
than to the two Madagascan spcies H. cognatus and H. lati- 
pes, because the former two species have in common the 
lateral process on the genital double-somite (absent in the 
two Madagascan species), 4 (rather than 3) distal elements 
on the mandible, 7 (rather than 8) setae on the maxillule, 
and 6 (rather than 4 or 5) elements on the third endopodal 
segment of leg 1. 

Although Hippomolgus limiticus n. sp. is similar to H. 
Jurcifer, it is readily distinguishable from H. furcifer by the 
following differences in the female: (1) the caudal ramus 
is more than twice as long as anal somite in H. furcifer (see 
Sars, 1917), while it is about 1.6 times as long as the anal 
somite in H. limiticus; (2) the maxilliped is 3-segmented, 
with 1 and 2 elements on the second and terminal segments, 
respectively, in H. furcifer, while it is 4-segmented, with 1, 
2, and 2 elements on the first to terminal segments, respecti- 
vely, in H. limiticus n. sp., and (3) legs 2 and 3 with an inner 
seta on the coxa in H. furcifer, while these legs with an inner 
spine on the coxa in H. limiticus n. sp. 

Although Humes and Ho (1967) recorded the alcyonacean 
coral Tubipora musica Linnaeus as the host of H. latipes and 
H. cognatus, they noted that whether these copepod species 
lived in close association with T. musica or occurred only 
sporadically in the coral colony was difficult to determine. 
Ten species of copepods have been recorded as associates 
of T. musica through five records (Humes and Ho, 1967; 
Humes, 1995; Kim, 2004, 2009, 2010). However, none of 
these copepod species has been repeatedly discovered from 
T. musica, which may suggest that these copepods generally 
are not obligatory associates of T. muscia, but occurred spo- 
radically on that coral as suspected by Humes and Ho (1967) 
or are secondary associates of other invertebrates associated 


Anim. Syst. Evol. Divers. 32(2), 93-104 


Two New Species of Clausidiidae (Copepoda) from Korea 


with the coral. 


ACKNOWLEDGMENTS 


This study was carried out as a part of the project "The Dis- 
covery of Korean Indigenous Species" of the National Ins- 
titute of Biological Resources (NIBR), Korea, supported to 
L.-H. Kim and the project (grant number; 20140513) funded 
by the Ministry of Oceans and Fisheries, Republic of Korea 
to J. Lee. 


REFERENCES 


Boxshall GA, Halsey SH, 2004. An introduction to copepod 
diversity. The Ray Society, London, XV, pp. 1-966. 

Humes AG, 1949. A new copepod (Cyclopoida: Clausidiidae) 
parasitic on mud shrimps in Louisiana. Transactions of 
American Microscopical Society, 68:93-103. http://dx.doi. 
org/10.2307/3223256 

Humes AG, 1957. Une nouvelle espéce de Clausidium (Copep- 
oda, Cyclopoida) parasite d'une Callianassa au Sénégal. 
Bulletin de l'Institut Francais d'Afrique Noire, 19A:485- 
490. 

Humes AG, 1995. Three new species of Hemicyclops (Copep- 
oda: Poecilostomatoida: Clausidiidae) from north western 
Madagascar. Bulletin du Muséum National d'Histoire Na- 
turelle, Paris, Série 4, 17:141-162. 

Humes AG, Gooding RU, 1964. A method for studying the ex- 
ternal anatomy of copepods. Crustaceana, 6:238-240. http:// 
dx.doi.org/10.1163/156854064X00650 

Humes AG, Ho JS, 1967. New cyclopoid copepods associated 
with the alcyonarian coral Tubipora musica (Linnaeus) in 
Madagascar. Proceedings of the United States National Mu- 
seum, 121:1-24. http://dx.doi.org/10.5479/s1.00963801.121- 
3573.1 

Kihara TC, Rocha CEF, 2013. First record of Clausidium (Co- 
pepoda, Clausidiidae) from Brazil: a new species associated 
with ghost shrimps Neocallichirus grandimana (Gibbes, 
1850) (Decapoda, Callianassidae). ZooKeys, 335:47-67. 
http://dx.doi.org/10.3897/zookeys.335.5490 

Kim I-H, 2004. Two new species of siphonostomatoid copepods 
(Crustacea) associated with the stoloniferan coral Tubipora 
musica (Linnaeus) from Madagascar. Korean Journal of Bio- 
logical Sciences, 8:187-196. http://dx.doi.org/10.1080/1226 
5071.2004.9647750 

Kim I-H, 2009. Poecilostome copepods (Crustacea: Cyclopoi- 
da) associated with marine invertebrates from tropical wa- 
ters. Korean Journal of Systematic Zoology, Special Issue, 
7:1-90. 

Kim I-H, 2010. Siphonostomatoid Copepoda (Crustacea) as- 
sociated with invertebrates from tropical waters. Korean 


103 


104 


Hosung Hwang, Jimin Lee, II-Hoi Kim 


Journal of Systematic Zoology, Special Issue, 8:1-176. 
Pillai NK, 1959. On two new species of Clausidium (Copepoda: 
Cyclopoida) parasitic on the shrimp Callianassa. Journal of 
Marine Biological Association of India, 1:57-65. 
Sars GO, 1917. An account of the Crustacea of Norway with 
short descriptions and figures of all the species. Copepoda 


Cyclopoida, 6:141-172. http://dx.doi.org/10.5962/bhl title. 
1164 


Received February 18, 2016 
Revised February 29, 2016 
Accepted March 4, 2016 


Anim. Syst. Evol. Divers. 32(2), 93-104 


